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Dat a Anal ysi s

Anal ysi s continued on ASAS and TM data col |l ected in March
1991 at d acier National Park, MI. Data beyond ASAS band 23
were determned to be unusable due to lack of sensitivity in
this wavel ength region, to a bright target. Radiance curves
for a variety of snow covered sites have been studied: a
frozen | ake with pure snow on top, a snow covered neadow, a
m xed deci duous/ coni ferous forest and a dense coniferous,
snow covered forest. Results show that the influence of the
snow on the dense, coniferous forest is not apparent, but
that both forward and backscattering is evident in the m xed
deci duous/ coni ferous forest indicating that the bidirectional
radi ances of both snow and trees are evident in sonme snow
covered forests. Attenpts to calculate snow refl ectance from
ASAS radi ances have not yet been successful. D scussions
have been held with Jimlrons of the Bi ospheric Sciences
Branch. The conplexity of this problemmay be greater than
previously considered and this problemis being studied.

An algorithmfor the identification of snow cover using

MODI S-N data is being devel oped. The snow cover al gorithm
currently enployes a series of criteria tests and a
normal i zed snow difference index that identifies snow by its
refl ectance characteristics in the visible and near-infrared
regions, and al so discrimnates between snow and nany types
of clouds. Several Landsat TM scenes have been used to
devel op i magery that sinulates the MOD S resol ution

Al gorithnms are being applied to these data to test the
ability of the algorithns to map snow and di scrim nate snow
and clouds and to discrimnate sunlit and shaded snow.

Field Work in d acier National Park, Mntana

During the week of 23-27 February, D. Hall, J. Foster and A
Chang of the Hydrol ogi cal Sciences Branch conducted field
work in Qdacier National Park, Montana. The NASA C 130
aircraft with the Advanced Sol i d-State Spectroradi oneter
(ASAS) and the NS-001 sensors on board overflew the sites on
25 and 26 February. Measurenents of atnospheric optica

t hi ckness and total incom ng solar radiation, were nade

simul taneous with the overflights. In-situ snow neasurenents
i ncl uded snow depth, tenperature and crystal size.

During the field study period, the snow was abl ating rapidly
due to unusually warmair tenperatures. On 25 February on
the eastern side of the Park, ASAS targets consisted of



patchy snow in a meadow site, and bare | ake ice over St. Mary
Lake. In-situ spectroneter neasurements were acquired
sinmultaneous with the aircraft overflight. Simlar in situ
and ASAS neasurenments were nade at the second site on 26
February on the western side of the park where the snow was
deeper and nore continuous than it was on the eastern side of
t he Park.

The field programat dacier National Park was a

col l aborative effort anmong several groups: the Hydrol ogical
Sci ences Branch, the Biospheric Sciences Branch (J. Irons and
B. Hol ben), the Sensors Concept and Devel opnent Branch (P.
Dabney) and U.S. Park Service/d acier National Park, M
scientists. The G130 crew, headed by Chris Scofi el d,

provi ded excellent aircraft support.

Modi s Airborne Sinulator Flights

On 7 February 1992, D. Hall and J. O nshy (Code 974) met with
M King/913, K Brown/ 975, and several contractors to discuss
the MODI' S sinulator (MAS) data that were acquired over snow
covered targets near the Sierra Nevada Ms. and Lake Tahoe,
California in Qctober and Novenber 1991. Prelimnary studies
indicate that the quality of the MAS snow data is good in
nost bands.

D. Hall and Jim Ornsby of the Hydrol ogi cal Sciences Branch
have been attenpting to transfer MAS data over to the

Hydrol ogi cal Sciences Branch Silicon Gaphics system This
is necessary in order to analyze the two snow data sets that
resulted fromoverflights of the ER-2 last fall. Hall and
O nsby took a course to | earn the EASI PACE software and a
prelimnary analysis of the MAS data has begun.

BOREAS Partici pation

The MODI S/ snow project input to the BOREAS | and group
proposal was conpl eted and sent to Steve Runni ng/ University
of Montana. W did not ask for additional funding because
our projected FY93 and 94 fundi ng shoul d be adequate for our
BOREAS participation. |If our MO S/ snow budget is reduced,
we nmay not be able to participate in BOREAS at the | evel that
we have proposed.

Conf er ence/ Sem nar s

D. Hall gave a sem nar at d acier National Park on 27
February. The content of the sem nar dealt with snow
refl ectance and the MODI' S project and field work.

On March 29-31, D. Hall attended the Snow Watch ' 92 Wor kshop
whi ch was held in N agara-on-the-Lake, Ontario, Canada. Hall



presented a paper on | ake ice as an indicator of regional
climate change. There was consi derabl e di scussion at the
neet i ng about snow as an indicator of clinmate change, the
future of snow mapping, and the utility of the current NOAA
snow maps. A proceedings volume is in preparation.

Paper s:

An abstract was submitted to the Eastern Snow Conference
entitled "Analysis of Satellite and Aircraft Data for napping
Snow Cover and Reflectance,” by D.K Hall and J.P. O nsby.
Prelimnary results obtained using MAS and previ ous work
using other aircraft and satellite (TM data will be
presented, and a paper will be witten for inclusion in the
Proceedi ngs. The conference will be held on 3-4 June 1992 in
Gswego, NY.

The paper entitled "Airborne bidirectional radi ance

nmeasur enents over northern Montana, U S. A ," by D.K Hall,
J.L. Foster, J.R Irons and P. Dabney, was conpleted. This
paper discusses prelimnary results fromthe ASAS data

acqui red over d acier National Park, Mntana in March 1991.
The paper will be published in the International

d aci ol ogi cal Society's Annals of d aciol ogy, follow ng peer
review, and will be presented at the International Synposium
on Renote Sensing in Gaciology to be held 17-22 May 1992 in
Boul der, Co.

An abstract was submtted to the ASPRS/ ACSM RT 92 Conventi on
which will be held in Washington, D.C. in August 1992. The
title of the proposed paper is "Evolution of a Snow Cover

Al gorithmfor the Mdderate Resol ution | nmagi ng Spectroneter-
Nadir (MODIS-N." The authors are G Riggs, D Hall, J.

Bar ker and V. Sal ononson. The paper, which is due in final
formby May 15, 1992, will present prelimnary results of the
M2DI S snow cl oud di scrimnation al gorithm devel opnent.



